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(54) Title: SULFUR-CONTAINING COMPOSITIONS, AND ADDITIVE CONCENTRATES AND LUBRICATING 
OILS CONTAINING SAME 

(57) Abstract 

Sulfur-containing, oil-soluble compositions which are useful as lubricating oil additives, particularly in lubricants 
containing little or no phosphorus. In one embodiment, the compositions of the invention comprise (A) at least one metal 
salt of at least one dithiocarbamic acid of the formula: R^R^N-CSSH, wherein R[ and R 2 are each independently hydro- 
carbyl groups in which the total number of carbon atoms in R[ and R 2 is sufficient to render the metal salt oil-soluble, (B) 
at least one oil-soluble sulfurized organic compound, and (C) at least one auxiliary corrosion-inhibitor. In other embodi- 
ments, the compositions also contain (D) at least one detergent/dispersant. Lubricating oil compositions containing the 
compositions of the invention exhibit improved oxidation-conosion-inhibiting properties, anti-wear properties, and/or ex- 
treme pressure properties. Such lubricating compositions containing less than about 0.1% by weight of phosphorus also ex- 
hibit good compatibility with nitrile seals. 
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2 - } 2 - 7f s^*/' B. * 7 v< K 2 - ^ f ^ 

- 2 - 7fi*f^«'7^ K jS< * 4 . 

* Jg W © W ««JC Js 4^:^(8) t u'tfHttUil!* 1-7 
^yjctt, ^7^ (»* K « 3 ~ 6K3RtR^*#tO 
* 4*t*fi»f8<!i* ij * t-7 4 v *. BS*. 

-J3mw«*J;t;/*fctt-a<k5S«. out **«*•© a a 

^■fi-<fc^ftliRlS*-tt4 i iCi» fl5«*+t4, «S<b*'i'7 

4 > *><*>&. 

*559i©tn«siejcfflu«,n48!vt«-aft-&'fci±. ffit*. 5 
iK:ih3Ri-4*^*yiBtxx-f-^ <0lifcf* n y»3 » x 

r. «^f35«s«i*fc»i-&««iffl*affl^J;9!Hil 
s*i4-c»%-5?a<fc*-< ftsin . n-s.atiiitnvi'&mm 
>u\x, aa««»«ia»*-c**tt'i ~ s K©sawi. 

W 175-c*4fi?L4aiitT?»S b < tt«J 200t~M»2CO roja 
BE -e ft •* M fin «l L- T K '« L « « W K » K A © H C5 4 (S ft 



{TiBift* •< '<5 7^. + 7rV. 4 /itt-toifl^^ 

-^w»»^«.»^n*»as«)« fcttHBhS-cfe^e.. raw 

BJjx^r^iiBra-CSISSHlriC t tC ^ *> wss-c a * • «3! 

5}, ^ h o -b >; 'J-z-^e. 'J^yfi. 

x u*x*7 <; y«. 'J.*xK«i-o. c. •- c„<D*tt-» 

BSS/iMfflCi - C „7 A"* /vx x r 4> * ♦ h-^jfl- 
3EOCWI. JSBtt. ft. 

fit. v v3 7 * y^ttitt^ottWJSWftJjtffiiawi^feff* 

n * J; 4 (R £S WJI3 M i» i -5" ^ > «. 8fl S4 * H i E <k 118 

M « x x r w fc * * *r/B -e * * . «<fc * *i» * bs»j x * f- * 
©»Mc?7 <> *i>4 vt&* *w y K 

i**,. * H 'J *H ¥ / 

M-bi-ju. ') •> y - ;nsa 5 * y ^. * f * v ^ - .«'« 9 * y 

;u. * X * 7 <! stiL 5 7 n>H X V 7 *>* n> 9' ') -fe <> V 

#5£iji<d«ii£*»©jS#<b) cflii* 6-n *«■«««** fls* 

lib ©8Ttc. x*/. -7* xKOtSttflSMiMi 



?^D3G2-501917(6) 
xx-rn-A<*>4. {Hx.tf BtJKKi?- I *^930©18SfiJ5i7 ^3 - 
;utt. 7?')*B. * 9 9 'J *Bt. 2.4 - ^y^^xx8« 
if (0 * ^ * /U slf X M . SfcttVTTrt-H. TH/ia, 
H'iir. ©xx*n»«cjn^« c «. c*i.*>©xx 

*»OT©ffljR«JK.rav«-6C 4«Mfc*KHt-&W©fl!i 

-sy C(cn.).cooR) . <m> 
c :t x lift 2 5 . y t± l A'feft 6 . *?* l> < «* 1 

47J<*frSTti. C© BfflW. #3&«S!©iajK®>©«l~0 

jftSSW/Xf-xxT-^Ktz. /p tf* x». 19 *<V9 

v»l»ia t -N + » y»ttt©?-* >'7 v8*©. 

75*, -vT-f*. yi/V. yf". 

|.ijf"/», rMJ*. -iy^fi-*. ~>-f9? 
■>n>. af-TV*. 7 * V- ££0x4 a S'-ivyxx*-* 
A<$>4. >'xx^/vx;i/7w «3E©<H*<3.3' - *■ 

*-7 7"Q * * (ft**. 

#UA-7/ftt. #H«!<F3i2.708. 199 9Cl£,t. 4* 



i ^©36EiSJfi)8i k-r. 8(t*u7-i vtt. a»— ttftBS-B 
ift1tlKWca*J©<SK3SM7-* f7 ^ vt^SS5 3-4 4 
:i, CO f» & A; Jj» <B» * . -/v 'fit 2 

s I *j|fi«.«i.'i5i«5jE«©ff?!tT-C. y AJRX/W7 < 

44CiCJ;!), C©-¥Mfltt#Bt*?f35 3 . 471.404 

^CSJhTtl, ffi-»T*S««P3I 3.471.404-^083^*. 

Bft*K7< x©i ©««!#• f7 * stz 

tun-i/y. T'o^t'y. 7;juy. T 
i i-y«i')ii*{. ©fltnifi^* i. aw©a»t!. -aft 

T?Tto-fr*. 3B2Qf»-CU:. J|5 l aWajfeiS**? ju* y & 

*4. COBS^ftli. ss« 1 ^7 j.Ba^a*>^ 2.2=t^*-e 
eia^74K»6««, *LTSiaKos««)i;«t 
* 7 /f* &tBx ^7 ^ k © * /uttfu 51 1 afSirtcft 1 * 

3i»yt<I 1.2* ^©SttH5x^7 ^ KTti, -IB 

c as z afsttr ^3 -ftift87*3-«'-*iiiK»!*a 

T. iaiS*H=T-C{ften4. C©7-D-fex©SB3a)iStt. 



1 frblfo 3 X©)3K*^£.-*x*ffifl;* ^7 < x iffiMffiS 
t ©*SSifi + -C©SlST**. *Mft+ b y f ©-fc ■> * 7 

;v* 'j aR©*«<fc**ttJfl as*.*. c©siew:ffl**a* 1 

0.5K*T**>4*TSA»7 &n. ♦UTKJiStt^ i A\«.24K» 

men. jSa*<*T-cff toft.4 . 
^a^iwair&ftKtTra/imb* t'? ^ xa* fc. wiet. 

tt«£ff«T7^U7<y(t^*li. ISftiGSflSTkSfc©^ 

45»3S4. 191.659 c©DS«*<rWtt«fli 
tt*ft©«»tt©iEjfiK;-3^TC CT3ifflJC«i l^TtSJl-* - 
4. *»«=T5S'<t:^4f*JRfl<i*»»Bk»*tt. «Stttt«©Ht 
56. Wx.tfT^i'* y &Rx^7 * KtefflKJ:*tt*T**. 

c©*ffcc*ots<fc*n*uT*jfiM©ia*ttKm^&*t 

ittt < t b 1 oasH/j/^Mmu*). 

tan* ft* « tttto-s2-3©sswjiRK« 
oa^*a*si- 4 *>©■&**. atctvWR-ci*. a«*v7 

^ Xtt*^T«**l.4 : 

R'R'C -CB'B 1 <W> 
;;TJ', R*. R*4S J;tfI , 0*A*nB*JI!* fettf «ST 

ae>4. -jB.c. ±*c*v»t**t«»»i «-c(R*).. -coon*. 

-C0H(R*)t. -COOKCR*). . -COON, -CN. -X.-VR* * /c 

it-Ar«^©Sic:J;»jiafc?n4r*%'5 1 



A/, but***. BB^^'W *fc*H»7 >; -*-e 
T4 : 

Htt i sfiofcB*** y Of* b < staii is* fct*ai 2 

Ytt«JR*fctt 2 ««t»- 

»rttttJtfsa : ?-*«*ji2 88*-e©7 '/ -*s*fcttiBift7 »; - 

R«. R». R'S^tfR'©*© 2 fe7** f y 8 * 

fcttamT^* uy*»«RH*4 *U?A Sit 

±K©HlftJK#.*©!tmS©teK * < ■ 

T^bK»£e«t»ilI»S»^< 4. «S«fc 

nW»-©afWtta***Mfr*"*** • * fc 14 * *> 
*4. *© J; -5 <I|glfl«©«S!tt. i: !£©*#©<&«: k F D 
*•>. -r\Vs. y\J. x/u**-n>. A-s-fri * "•" 

if", >|7ttl, lE'JyttS. Tfl-*VM> 



5*^133 62-501917 (7) 
* u v a •✓{fc£ftttfl t iffl. tfSlET** 

•£*<!: < C*48*/ * 1x7 < y*<fc*Jft. tai> 5. 
A'*»Tl!'tB'*<7;H"^/:tt7 '/ -A,, »C7«-** < 
a y*«.IBIWKT?*4) -C»4ffc£fo*»* U 

^ v 7" •?■ * ■:■ 7 o K 1/ y ■ *f*D t *n&o — fi*. 

Eafl**.-«);a ! -e*i.6oja^ ! Sitt. ut»* ^ ^ yft 

rtr as © ss « t is <t * 3R *< a « c ©«ft sis © a w c tt *i. 

*A,TK4£«U&nTfc-*>. *i.Ti©ia^85*<*f£91« 

ft.**ltfl 0.3-3.0 ffiB?. -tLTfi 0.1-l.S 

*4. #* HBO O.S-2.0 AlH^ift 



BBc<£4*-5«t"<^TAn€.n*. 

BttTtt. C*i«.«:fta«3iCg-7 < PBQ £"©ttttifC 

■a? &*t, c.n«.©itzp©na©S'cw»** 1 * ■* * c # 
at*. niu;. fc uaacsjssss^RSf^^* 

4 J; -5 >!£]£? Jm *.«! ■*> .l/tt' < • 
SSftSKjEA'IS;. 4 fflI2ISI!ltt-«K»f350 r ~ 3Sor-c*4. 
LnJ8EBtt*<> 100^ -200 r-c. I*j I25r-180 
fciSSTfci. SlS«SETTfT*3*i.4 i cntt^iM! JEW 
S^j-c «. !) iliS * -5 -e * * ( f "6 RiS-® jUJt © PulK B ««• 

iS«5t4**j©«aBE' l 'iir©a?K;ft#u. t OT-tntts 
is©iaici(E«;jr4-es>4^ . 
s e m & « c «a <b wi a «t u x * ffl « ft » 4 A n 4 c i « l 

9-r***9 **>) y«. ^.k^v yB^yn*;* (•'.© 

i -i <£ y yfiJJV7 < K A« * 4 . 

LK«*tM:a«i4«ur-c*4. cn*B:*BUfc*- i- 'J 

• *M«t*4*. »t>aSH>tt8tt»»tt7 
^iTfTi y**fc-S3Ra3S**>4. 7Sxctt-», 



-ft j;at=taK<i:*3S^7 $ ») . ::t(!ft**S 
tt7;i"t/v. t'J-*. 7 5*t*. t** 'J**if"e*»». 
»i ~208a©«*«s^**f. as«7 s y^tt7^-; y. 

^y^M^y, ?«-/'M7iy. rf/*Tiy. +7 

f ^7 4 X. BCS3 7 5 yffl. N- x 9- » 5 y - 

N-7*i«»<yi'*7 3y, m.m -';i>*ff*7sy, 

m _ h n,^ y i cf 2, 3 - * •> f y * 4 . *6 K STffl 

«4>©c e.^Vv N-v^^tfo'Jfy. K^vyy. 
try y x*f ia<* v y* f©W*a*7 s y*<*4. 
■ ■■»* L^fflJS14«iMEt=tt. Ty*r'T. *W7«'t«'fS 
cw i -8ffl©»jR)« : ?* : sr-r4-ta. ;a*WHa7)u 
* y*<#«n4. c©gi©«»fi*iT 3 *tt/ r^r * 

y. ^t*Tii'.'HJ/»*7^, lt*7»y. y 

i^/ura y. h 'j if *7 i y . f- » -t**-*t « y. 

hV-»-ff*Tiy, h '/ -«oe -'«.+ f^7 5 y*»'J: 

t;^y-n->l•^'^-'^7sy^:^.4. a««)7S y©?a^- 
!8j«7 n^7i7 * y£©«6ft£-B». .ffl^Ki^T 
S4. 

fljv>&*i4»(aft«©att, -»c* f7 ^ y^^ftoa 

ft(O^0.0S~ 2.0 X -5* 4. »tH'7y*-7*i»7» 

vtt«©*^. * i' 7 ■* y i t> tto.ooos—o.s --e^*' 

-tUT ^0.001-0.1 */u#4*l=ai£ l^K. 

kt-t*ip J t±©«K©ffl ; Rf , i£ t '" c ' *#wat-T * 



»<*7-£T4«£. *<D*li-t.-3-5 * "7 -» y<t£«3©ft 1 ~ 
EiEA«^.Tr *o>K*S58tt'$Wtt. KSI. *©ifc#. KJS 
Sfc. AH-P35*ft©*iS. SfiSfei&I^ft® v * 'J * 

jEtt-r*.- a^aasc. c.©y=fiRaiu:. ASTiKo^«iiiD93 -eft 

ft 100T:ttt;L4 3&3t.&-C*>4-<ST;*4. »STH*WtD5S is 



?f^B382-501917 (8) 
1/7^ y*< 9 {Hi $ d>ttl->£»tJRIj3**£^T^4tt6. 
ft. -t-LTift&miaWTTrttitslc^itt-E-oJ: $ tfW»9)Sr. 
,<,iu*7 - *y*f*0 : */:*n'7.f K*bf*ft 5 ffiiXtt' 

T*fttf. * *i€>ttSfiSS31* i etc J: *j. -»« 

ffitCKiSftiTTiiil-. * fc&KKfiSUT-tft 'j 

stffTioss^fcttjsiasgw-fjasx m * e y^ <££•© # 

Jfe* t 4 (JfrSf *« * % '■> . <lh <D JB tttfffi liS SB ® -k } *!S 

* S4 « f © lit JR © » *>< Jfl K «> ft * X * ?> •} . 

4. • ffiftlSW ' tttffl^-ttf^tt©*^©^^**^*® 

©sssu'&swif *. igtte»^!«i!>*ft4' < s>8-&. aurfl- 
Cf-cid) ift-c i»4t'< -?*»:*•&© £<i*» *<ffln y> ft 4 . W 
KttsariiifcSftttSs.m.gis ^(ci£-< * ft-ci-' 4 «fc -5 « 

flbattiSgffjBJES*. SUfcttlfctiiOAV'. &4s*tf*o:«>» 
tl©±-j«H©a«Cffll>«.ft4t*4-5 . Cft6<c:ttx- 



A-7^h» - * <d & -i ±-t <o *f J;O c a±. 

ffittK. t* 5 +tt±ai-Ta>4aia*<*4. aafitti!E*fli 

n 4 >S£ tt £ <S J: -5 fi&m ti « l> tf^E ■? * 4 . 

c<o<»cu-csiS!i*ftteiiS(bai« ! S)©iEvt«<t:^wttatt 

flHctt*ilMtV'ttii>. It-jT, IHM^ttoffliS-e* ft h 
fSfflT* 4. L*L. 9 <>>U^i&%iM 

ft 4*^. *ft«&(iJRIlMciJ:y^;u7 ^ K. H«*74 

j«ftffl«ffl£ttlia*. ft 2 -GOffifiM, »*K(t»25~ 

C ©J; -i tC OTfctt* k7 .« y*t«a3r 4*-i£«ElT©Se 
ifcWCWI£*ft4. cft«.*ficfmT©35iSW. -tLX^M 

«ti»*©rei!H©<ih©a!»-c. wseu«w-fttf. sos^a* 

-•tryHf*-'<Tatt2SttS-C»4. 

Ktt <526 85. 16. 4^/1/) *. Bl M> «8 i 1*3 S3! * fi> 3 ■< *■ * 
SSBKiftVv h ©o^fciKttSJSKtcitiAt--. ^3.ttR 

j&«>*aAt48ni£. .fca«**3 ^cdsai*-u-Rj5«* 

I9»t4. RlSa*ffi«tt. ft 2 Urr*TM«L. ffifl. 
<77tV 920I5J! US..)**') i52<b*» 2796S (8.2 ^-^) 
*EJS35Ctt&t-. ^£il!ffiy + <r7 h C S«« iffl U SJS5 
ft 182-c©aflt*T. ft l.5«*r.3*4s»*.TJ.IHf*1-4. zatis 
iftana. ft I68ic-ca*E;*J13S0piUK:»f 4. RlSiflffi© 



tr-f icj*r4RiJ(CEAUi(STK{Ji*. *-x«Sffi!8j*<rS» 

*ft4Cttr.T-S©flST*«ttf4. RJfcaiSft 182rTft 
10H?ra». ffi^tt 310~340psig -C**J. tLTEAOItt 
1 «*RHa*)ft5~10p»l«r*4. *RJ5©Ji3fl:*iRi 
-< v 7't- v *s.«*Kto.-r.. Ri&»©ffi;*J#*$KE* -cflST 

ioiH&Saicft loot TffijR^A^UcS -3^. *Rfi5©-f 
77f y, > >\,1>~rt? 'sti&V*/ x»7 4 K**t-ffi»jft 

7 ^ ^ h n as±«aiaiiijtt-ciaiai-4 . £© 
it « h: 4 2 . s « ® 5s « * n- v m a © K ft a * % t «. 4 . 

ten (isi <» 1 K*ufc©tnttoRiSHctt 

>£t/. 160-cOjaiaL. SBB*Sitl-. WJlf 4. 

ait** (72®) ssssac*^ < »>ft4.5 i$Ba*it-z:aix 
4. -to a. taftAjRA'fta.a fsiA^fc^K. Man -r* 

)k7 5 y 1.6SIS*>JJI;i4. BEM.. M«. 4J«tC^ftI0W©S8ft 
*»*'Xn.Tl<4glBHt:, -f V7"*-uy (L57 gj) -( 

v7f^i jsftTkJR© S»affiCC^*Tffl5Sft:*«*iBA. 4 

*TiSft*J5Jl< ; EJl'ft-C10HiB«)*(«}*r4id C. < 
fj fllK 4 . « *) © -f V 7 9- U y ©S«B* 157gJ&T A<A 4 * 

-e«itt4. <«iDttai«j:0S0nRa*iiu. iaaa. 

*ft«Kf* ftkliUT i60-c~ I7ir co|i5lfflK:Kl?-r 4 . SIS 

*5l$tB. 171 ttllH. fck«T!;feRl&©«5ft*JS4'f V 



6 4. ffiotf * L^Ktt/Bttftt. KftfrKHfcGtt 

(B) ) tt. j>*(i(iiae!'*''7<-ivij>*<itil 

♦#^©ss©a«« fctt 2 a«* f7 -f i'cSijfet %. cfflW 

x-T-nrir-ttln* "('*.«»») 4 *KI£* 3354 * * * 
<5>*ifc8tSl©<fc-&*>T*»> . - ^ * 

SSSR, 1963: A. S. Oalachenko) CS^fti. C©#l* L. 
? y? ;i/ (L. Handel) C J: oTi«t58R*n r.yx y£)ft <«. 
J^if./J) J tUttUShTK* (H. »., Dan-lei 
Da**>r and Co., Inc.. 1964) . C © # f? * fc * & * - ^ 31 HI 

*nTwv 4 ^3txK©i*iStt. c©9)assc^*n-c^4. 

d>« < 4 <>-«©*«•;> x y oc-c-c-co 4 4>* 
< &{,-«© x7-uy*ta»fl:-&*j oc-co a^«T 



q*HH3 62-501917 (9) 
tn.y^iiM* (-c-c-) 4©Ki6«-a*-r*. 

jzjSll •• 




asXfe)A*}«fc«B It. -JSC? a - n<x-7 ruf-ftmVlt 

uiifti©raK©A:«««)ai«ttHK.rav' aftioA'i ©f+iHiSjT 
*i. 

1. 3- >'x yffl©SH3i!W/.ceit L.T14. <*iS©J!SB/J*S# J; 

< yas fcii->-xysr*<a*s*.4. 




CIV) 



:;T, D *6H»tTtt. tftftlttfitt, /NOV 
y, 7>v-*./u. ^a. Trt'3 + 4'. T * 4r * -T *- 
>T ^ ->7y. 7** 

^ i/ua-Cfc4«*e,igtR;**i.4. JlKIHft7*i* 
JSTtt, WKt4K5SJK ; f(C»S-& L *:R 81 H * T _h E 
Jl yes 4,K-ffllS^*JK«1- 4 i 4 «ttH4^-> 

•&«---cr ^€iu , cffiar4 i m~ 3 fla©aws/i«7 

ilHSCSHl-Tl'4. Sfctt. ±K5tC*<,>T. R. 

r\ t'ti&v n* ttffise© 4** o t & *> , ti/tn'fi 

£0<R'tt7A'*UyS-e&-,Ti*HUTS*Si£**fr 

,t o#s u < a. R8t©->53fla*is*.«^B ai*<**w^ 

©24T**). il>« < 4 fc 1 AS 4. iffltt. fx y© 
KJRISJBEtt. 20*IS;ttti.>. flF* Ln3IiSJS1»C#V'T«:. 

mtfi'iH.fftUSTioaini! m© ■&©;!>* < 
4 6 l ffl*>* fc*J6?*>4ttJjiH!ia</?H' * »)■»* U 

<tt. » «*<**«#©«£«:. c*ib9i «©k«»«i 

ffliJxyBttt. R. Vi 9' tiXlf R ' *fc 



ttffia 7^*^35-3*4 <> ©#»K*rj8-c * * . « a©»5£ 

N-C-. CB.0-. CB.C00-. CII.CB.0-, CHnCCO)-. HCC0J-. CI. 
Br, lerl-y CP». M*«2. f < - «-X -T*^- 

»JbD*»«llK«Jn*«i*f x '>'«»**'■**. i^y, 
^vryy, /j-ikvti'X, ^ o or f y^Jitfi. 3- 

-f >> >J 3. yj»p«»i£ LK 4>©©t> < -P*-Cfc4 . 

cftt.©ffltti. 3-5*«5>x y8lefln*.T. Stts-'i 
ttfcf^ -;ux-7*.^-»*fc*»*t*ac*)BT* 
4. C*v«,©IStt*x yH©W4 LTIi. Hn^^fi 
yffl, 7A"<y«. I. 3- tj-v**s?x ya. l. 3-f 
i> a ->'x yBJ. 1. 3, 5-fJD^7^K')iy9. 

ySA<*4. ctiUti*®!®®* ©iE»0$»fl'tti , x yd* 

iEfx yW4S«**T(*»B« (K*4 UttJlI?ft4) 




( V) 



ii-ri fflttstD K*»>4R MtBtt-r'**. fcte't-. 
l ffl©t ffltt^cKS-m^lSL.^ (01 
;Ltf. K-C = C-«,) . L ! &1*Ufc*'5T;*4i&E 



^, n.*i/u. A^^Sfl-. 7 f** 

N-7 >*-N-J».f N-Kft*.«*""" 

< t±. i~30«b. »c i ~io«©***fri"*T***«"e 

.iHT»ti*f»T**!'M. i_* 
-1. i-il-o^xrv-l, 3-^*-l-ifo7' * 

x-i. 1-* f B*r?s'-ii 1 _ — htij-jf y-ii *- 

iK-y-l-iU'^S'-l !T*7r, -< - 9 - * * 
* >; u - h ti*.tff*n>* 9 9 'J f- h . r >»>7 9 'i - b 

t; £Zf 7 is lis / 9 9 ') U — \ . 'J - ( n - 7* * - T * ~ 

K. y - tt - rf)i'-7i'-H oii«7*t«'TH 
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*,u*y. 7*oHy. 7J')*B:7A7t, - # - 

7 5F, M , N-i'7J-«'75)«'7 5F, j« # 9 ') *7 3 
K. N - Kf * * 'J 5 K. N - « yf*J "I- y 

7 5 K : 9 ° H VTH/f t K. ? a Y vVt. * - 9 

ijufaij FX, 7**ii^H Kffl. 

6 1 M. * t/t 2 tia£iS*.tt^tSi©lC 8U« -c (0)0-1. t** 

Satl/JiS7^a -^oHSTifci. tfi^as' 1 '' 7 * 

* b * ->fi z°> <* 7 « * **a<t**** fiST* 9 . 

-R. A<iS3Sn4lffllWiS7/i>:i-"'*< 1 «*fc**«T^3 
t) »4 (fx/ 7 * -;uj»<fc4. IB 13 lffi* tett*B 

7^3 UT«. SI**- T*+U = 7 

y -nstil. 7U7**/-*B. 7ivanilt»7* 

? - ->-i?-^7 Kff *T*a - 

/v. yxj-uy^'ja-*. t^oKf^ 1 ^-*. r 
|.-57?'H'?'')3-*. ***/-*'> * 

•/* 9 *JI/7*3 - JUtt£A<«>4. -O* * ^ 



-C(0>-0-Bo?ST*»». 3S*>© KStt. **lftttfitl7*t 

(iHAtf, / 3-ju. x*-n>. -f y ? o tr** 4T) 

T&4. 

tt < £ 1 <!fla<&©«© 7 -Sffl-ttT** .: 

!}.»., 7,i/v, I100C-. HC(0)-,. CBi-CIl-, IIC-C-. CII,C(0)0-, 
CICII... HOCH,-. 7*7t -tyy^. -N0«. CI. Dr. 7* a 
f;u. -< V^f-^ttif. 
i^l/ yT-Ktftyx / 7 / - imlllit. # < <D*fJfltt7 

yT-ia»i ; i/' 7^ - 7-fc»-t' is*ay 

i^<-*itTU, Wilf. 7o«*7frftK, > 
S^Xf-i**-. h v. 7-n e/nfA/^ h X. 7" o-ti* 
If-*7^. 7-a T'otlt^iM ^. r 

r-bJ-l/yfA^i'VK. 7 -b f" U X f * /•"» y St f > 

x ^ ■?• ;u . ■>* *< v •/ 4 7 * * u- v . tt a *« fe * • 

7i) y, 3 - •> 7 9 ') V. if * H y Mfl8*e». 

3, 6 - x y K / vv-- o 9 d -n* -b y (f * # vfA*£ Zifi 

asfn*. fflttyA^^yisa (Wiifn yBt*s*®i. 
a*n4^Ksmy*^# me*, coaostty 

lA^^-zi-ttA^Uf ^c£igSfWttTO^«>raS!-h© 




(VI) 



j4>&b». js<fcrj!K A> &X,U:ffI5fi(Z) i* >) ? 4 . S 
iBtcft^r 4 7 ^ -/v6Bi>*«xf uyttrtxtt < 7-t 

f- ix y«t-C«.4 i 4 CUE. « ffl©5 ■&©2fl8*«Hn*&K»0 
St4 . .>-xy*fJ:tf/*fctti;xy 7v -/u*<* 
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3 • 

*° s 

>C-C-CC< t CH-Cv _ I 

I 

ill ft. ttJjal&tt. lt«D.?iyifi^7<-*ia)£j5 
tt JR a A * J; 0= OS (* © - » < I * * -c «* « « * » » JS *< 

«t*. 6ftTl>4. .r**T^')l--f 6406S ■( S * ;iO fe J: 



*moS62-501917 (11) 
W h/u* y 240.88i!*&t-3H 2 ©«£*)*■ .hEAicl, O^j 
i) --s. ffla*37~58t © RISK CBS 0.25 ;M* 

TffiJja-T4. *©». :OX7iJ-C^^fIl' 31383 (S.B 

€-2.7Sl*IB**tfTijIlA *. C©l». SjS»tt^68^ 
&V&8iUT50~6lTu:6!B 3*1.4. c©EBacB»*W0.33 
ISRJlCfcfc -,T*&ii*. *©«. 4 «©»»«»- 
aSBS l506B£*llOOtB£©ifi-&i3«-Cifci!>r4. *©». 
*1000Bi5r o«ffl^ 2 u&i** 4. ©£*%«*»=. 
& 5. IS a 7 1- * 7 9 'J i>-Hs.kEfl-«'xy*K;5t'i"4fc» 

~10MU*©E73©t fCHSecA'tt 4*14. 105- USt© 

a a: Kmc *>*:*) stttr c 7858B) *<bw**i.4. 

31 16MB 

r/rVyiT^jBiM ■»«"!: © Winfe )»< ft © .fc ? K U 

t s n 4 . r/ri/x i36ai5. t 9 y o - k 'J ^ 

*J:Dtfc pot; y cm^Hikffl) 0.5«B*»att* - b ^ ^ 
-r^Tia^u. iao~ uor ©jfia;Bffl"ei6!*iac*>fc -» 

TJjilSHi-T*. * - h^t'-y«*»»L.'. ft***-?* * b 

T4t. Kites©***' 240gU4fc*i4. c.o*#*&soie. 

10«n,T)iS?Stt«!lS*K!*-*'4 i. a«i;-r4£fe«S«!l*'»jiS 

nti&c 

-fV7"vy 136SB. > f-n<7 9 ') V- >• 1726B ±> <k fc K 



*lt«Ba*ftcttK BMb?-* f"X V 1048H. 
9VU-Y 1668S*>- k K o + ./ y 1 gb&t&Sh* - h * " 
-7-CJIIL, 130- I35T: ■C14ISru'IiJBM«r 4. ft C . C© 

*kift«j*f * y H<, «3Btt*)H*l*4r 4 ittSnfc 237SB 
a<»<&n4. 

^ yri'ViV 9 9'! - hiisttSiift**®*^ 

U-CUSSI1-4. ■< V7"uy 7<Saii^f L /u/*'^'Jl' - H095 
eB<fc*. t r» + /.y S.4gB©#?ETTfi3«ei5JSWB ©*ffi 
COE-t'Mtt*- h 9 U-7'4"TKJBS-tt4. ftW«SH90SA< 

Ei«sn4. 

p 

T-^-iyi'VT'fATi,- k t©«to«j*ft©A ■? c«S 
8JT4. 9I5fiB. *tt?"*i>xy 2166B* 

*tf t Ko + y x 3. 4 SB* IS*** - I- * u-T' + r^lfeWB 
©f-teH(£-,-tEJ&*-<!:4 ±. ttttl* 8106* A<» ^ * . 

7"*i>x V 378611. N-tr^^a 'J KV 778fiH*J;D t k 
Kn+V y 3.56B*a-fcEJS«£%*. ifc 6 * C » - 3S t C 
ttlULfclSfili;*-- !• ^ Uf- 7-cA*t4 . z.a>*- Y 9 
* 130- U0tt:i5»«IUJC*3fc»)»fisr4. 



*f 4 £3tt4*-4tti>DS!a<75«»&tl.4. 

SIJfeWBO^ffiKtife^T. tfty^f !>- 27085. ■< V ¥ 
•>JU7 9<) U- h 1060B?*" t K o t ; y 4 WfcJSflilj* - 
Mu-T'-t't, aOE 130- I40tTWlU*B3KlS*-tt4. 

atfit y h L/ . IB3BttSj«*l**f4 iW»nftii36a*< 
0iR**i4. 

XJtM I 

Sltt«A©-»W*»C«E^T. > f n y ^ y I y 132 
gB < 2 ^/H . r?*7^'J I'-t 2568B ( 2 tS &Xf 

««;r^3 i-j ii2.3ffl*EiS5* •* 4 i . @«ir4#irae5 

*<»&*V4. BtE-T'f JV7 f >J hi8(l:7*5-fi.« 

jr. anissBttaa»*na*«Afc 2 * ©75X3cx*i. 

4 . E&!»*59~52t ©aBiCflnKkU. CfflrBlKmEi-^ ° 

-ty^^xy* 0.5J?raK:i3fc o tSAd-T 4 . *©<*. Effi 
7.5i*MK*3/: »>95~ loot: cjatt-f 4. c ©i£fiX*> 

4O0SB4iaja«t 100fiB«!:*£- : fi--f 4ffi8tT:i*»t, *«3 

tBiiti. -t©a. EtSSic *< y * yisooBBtto*. *«y 
■tf y»*** 300B5-ciftmL. «y<y**« 

»)»*, »«* 0'.2»«i'T«B1-*-i. Wit-TW 

HiSWB ©^actsv. 7? 2 xyH*&7 i) n,9 v $ <i 

K 2t*fo«M LttJlinSj*!B*l + 4. 
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79 'S3. VtJ 'J U- y i©W)ja«3 139B15 ( 1 -x- 

AO 6^^*7*3-* 158SH (.1=6^) 7i^f A'SJtflr 
4. K35*El5/fl? 5 *a CAft. tHn>^fF3 

enzm*.*. *©». R&iRato* 7 nnc*fe o i9o~ 2 
oor causr *. us «s *•*»«■>• h v ■> -i-ioKsriS-cftfr 

Ufcft. + 250fiB*;jllA. 4 . + 7 *i8jfi«*Sfer * . ft 
iH:**!'*^*!''' 1506J*JMA. SJSift/r?. ISO*. 
28«HeT!«att«»H*l»*r.*. DM», (225 
6B) H ijt S *i * . coaM««EETT»S«SBC*ti * 

i. 0.45- 0.66SIHT 130~ I33t ©tfS&aUiSCfc^TllLJS 
178fl|5D3'R**l4. 

SBiil^fttCT'^fy'S* 270S5 (5^M itiC 

»tt**Hb£«Jtt. ««©«J;-»*K«;*li:Jt«a©*'l 
?<-^^-7)l'*'-«llI«Oil>a<it>-ffliOS#ai 

/jn»r4c ic**)SSc85as#i4. jjnaoj&aittt no 
■c A»*>ttJfl ■*•*?••-<- - 7 {* &»«!>©#«.■£* 83© 
BBBT*4. HOtfr^K 200 t S TtoaEtBSl^fn 

t.<*tt.4. £©EI5C*»>. ifeJJi*<0(a^«J^'CS. *©"5 
50l-<o^l±Inl!e*nTt'4.»ja««]©ft*%)CU^T 

©-a»s^KSis-r4 . 



ftfiBO 62-501917 (12) 

H,^-Wtt»B:*l1-**'>'fi;-ttft 0.5 : 1 A» & *M 1 0 : 1 "C * 

»>. ifflfc*©* A-it«**M « ItTJOi. 
COK<fcSlSI±. Ktt. Ut*«1~18<DT 

i *sstt*f£t4#«i8«©#ffiTTMT *>*.•*«*«. an*. 

B«trtiUl>. EIC».*T». 5fi5iAiiS8ia*tifcA^ 
*©<&©*£*© «fS3 : Pife'ctt3Jaft4. y©ffi* © 

6?SJ © 0 -c ffl e» .& t? & * • 

*»ft*r4 ©tc&&r3»«»ttfc&ftis*£rar*©*<wf'J 

ii.s ©l»4:-*i!)j»t*. h.s ©Ht-i-tt**. ;:*•«>© 
#?.©U:sa,**fft.^J:jiV6*4^tt*Sii*-*tf -5 
< j*ETi!liii«-r 4 :icJ; -,X t1f *>*x4. 

tt*ft?*>»> ? 4. SKtt*tt*iO«ll<»MiLttt. 

7 ^ ;b h a -iuj © Z -5 tt»14fl:»±. p - »■ 
/i> X y a >w * y SI . ??«'t-«'7^*»2t*yR. Sffi 
{t<> y.on.«8ft!l 6*tfH7 l J-*7^7r-( 



*ur. i- 'j * j*-m*<cfani+ y » 

atas 7y*- 

7**0=7 5 y»t*a^r4a** : fTffliSttft-&.«J'2**- 
C©7 3 yfflCtt. Kft*aa)fl©35 1 . 3*2 JS«fcO<2B37 
5 yffl.A<a** ^4 . ;:t, ci©iiUt**Stt. 7^«-, 
7 V - 7 T A'* 'J -rt/tt^-C* O . 1 ~20 

.fflOK5SI5^*^tt4. aS«7 5ySlCtt. 7-'}v. 
*.~S V n*7% V . 0*'St>»TX'S. Ff f ^7 5 y. +7 
f«,7 5/., Joi7.Jy«l, (j-if«-y.7ne*7Sy, 
N - 7 i y^T 5 y, N. N-i^lf «'7f *74 

y. m - F ;W £/ y fcAtf 2 . 3 - -tf 'I •^MSihi. 
«tiR«7 5 yfflt t fc^Tffl-C* <0 . itlZttWx-l*. fe'o'i 
^ v , N-/3-A'W*)i>y. tr u f y. x <) v i/ ts <kzf 
+ y 'j y A< » 4 . 

L^«^tfe*«iLTtt. 7 /•■E-7fc«. 35 

t. SB 2 *fci*3» 3 7/^*a»t * y«A< , a*S*i*. HilK7 
^*/U7 5 xa®7*t»-iS08SSfaH:*!i l ~ 8 "C * 4 . 
£®fi!©.7 5 yfll©<ea«ttt©tbTtt. •> Tn>7 S V. 
y>?-A/T3y. M>f*r»y, if*7S>. >'x?- 

;l-7 5y. MI»«'7»y, ?-«-/f*7»X. hV 
-»-7J*n/, h 9 ->« f*7 « V 



V - n * f^7 5 y*<»«. cn<&©7 s yfflofg^fe 
t>ffH»*ftii*. tit, 7 y=e-7 i7 5 ya<b©«!£«i<> 

««E7»<fflV"iit4 tSCtt. -t©3KtiB7R. fttote©aa 
©»*)0.OS~ 2.0H-C&4. 

ft© 34 Ss 81 «• ■?' -( — 1\>7. - ~r ? — if Jjnfti tc: 4*t.ia 
fcJfctH in 

iSiSifl c-cj»«>*i4 -(vr^y->^'^' | i^-^ <t*nfe255 
at <1.6S*n«) * 110~ I20H: K. JjilKst^. i nc5S!K3S53fiB 
(1.65* /U) *45#lffl't*»» Tfln^. 4. 130- 160* T 4.5 

7**74 ') U-> £•< 77UViOf< -^^ -7JU? 
*£.i/El5Ta-&fe£ 108~ HO-ctC 0.5I$1IJ). -tUTftC155 
4>c l i$ni)<bfc »jo.25~ o.samit*? ^ - i-aJW-^TD:* 

1-4. *©«. itja«!i*24i#rJistiaL. wttiar*. ««t* 
awii-4dfejs%-c*4. 
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ISW ( 4.5? *) JsitM VT'^-Zf-* S 9 0 >> ls- 

h^ttti ( 4.5?*) t«tis*t. iioxt i i?inijraa! 
r*. com. sisals**-** i i?rfl*>fc»)o.2s~ o.s 

a - 1- O ffl -ft T "J! S ii t' . KfSift-&«5© 
fflBE^iWT 150~ 155-c £ LSJR£'*Sii*'-3-3 6 I*|fflt8 

842615-? « 4 . 

- SEttfMW 

BtttSS-. a«-»fflH-**tftt*»"A**M*fc l *©7' 
«9 2564)1 (1 ?*) *AOf5S«*51g ( 1.8**) fctti&t/. 

S£tfi«vi . 

sitsw l r an s 3 * * 7" *• * t # >j t' - h--/#yxy<* 

JU»e»1703fiB ( 9.4**0 . ifiM 280611 ( 8.8?*) lsJ:0 ! I- 

4. itl* 2 l»liiI*jM*TK> lB5r * T{**KJW^l1- * *' i 
OBI, Bl»l>B**'.**8*t-l*B-*. SfiStt. 160- 170T 

jg < «)«*!5K«st» >> 185 tc c 3 i»raR» 

34x6. z ©rft-Sfe* 2 i*|!B*jM*T90t *T«»U1U, 7 -( 

*»>. eia*i4.ox^^-*-4. 



«£B3G2-S01917 (13) 

h 'J 7a.~***7:r -( I- *KJ(5 fit ISM Ctfil* 

}->i7*s.n,*X-77'< I- ©<tfo*> IZ. H 7 1*7 4 V2.0 
ai*K<KSiS©»Kt UTJfi/Dr * i iEi^tt, sBiSWVlffi 

?SilElHL-cs«s!3n*7-**7* u f- hr^>'>iyft ' 

»*' 547'». '*«ktf K V 7 *a**»7 t •« H 5.S6Il©ia^ 

J&L, 30i>**'»T{S«94aS*iS»Bt4 . C © R ffttl * « * 
* m. L. tt A< €> 3 »* Rfl-c isor (cftiffi-i-* . *C £©K13-*J 
4tt 1 Ifrliiltt 185* tela S***. SlSe5S«*iSfi5-c4.»J . w 

cGH*-*-*. Ei&SHSrtartSttfcSS'c U, J£hli33l» 

*iwi*. i©iR^%*c©afic-ci4ia-r*4. saattaw 

SIMsWx I 

<b fet # t* 38 iS 01 x © - « ¥ m £ ffl i-» * . 
IttiteWL-cBSK 34x47-9- *TJ ') \,- Y - 7 9 



fintt soofts ( 2.7?*) *J«fctf4jS» 109B5 (3.43?*) © rS 

6-«r*W»-f4. :<it iBOt cflnasu. Jft ibo~ lgotc 

tfj 5.51»Blfil»t4. ajR#3.*fflLT4ja^**ft*MtS^ 

c ©«•&%*?& air -s . sjfcis*^ 4 t. » 
.«ttB«ifr*&i««jT*-»). asii5.8«*&wr4. 
H£«SS«I x in 

S5tt«LTiHSl3H47-^*7a' U U- Y -1 9 V 
Wto 728 SH ( 4.0?*) . «t« 21 8 SB ( 6.8?*) 43 J; 0= h 
V7 i -**3<.7r'f 1- 7 «!©S^«J*!fflSSt-4. 
W> L. H A< «. ft 181"CK<£*S-r 1.3l»M**»"ttTlll»T-*.- 
5JSa£9l*S5RiEtftL 181 ~ 18TCC 3 l$ia«15f*. 1.4 
l*|b'|£*ttTtt85«*-Ctt7*l,fc&. SfiS (8**1*7 V ** 
-H.K*Mt>tttat4i. i«iSH:BWir44s!l«9TS> 
*) . 54I»23.1!X*^fl--*-4. 

*ttflLTM*lSft*79-*7f';i'--(--7' : }'S>Xi'tt 

10*1 910SB (5 ?*> . RH 2086B ( 6.5?*) is &zf b >) 

7xi*4tx7T-( niaoiii^atitisri. en* Bit* 

140T:Ktt4«T i.3l*B3**^"CSn 
Bti. 34.Kifta*« 187-c k«4*-? I.5i*rac45/S >) An 
»*»»t. 183- 187UIC 3.2l«l!a«J#r *. d©ia*«3* 

89t K7ua»-t>. 7 .* ** -x -r K-ettar* t. »»tti« 



S?itML-C«SSl34x47-f-*7 * 'J f" Y--79 V 
M 9108B ( 5 ? *) . JSffl 128615 ( 4 ? *> *»<k t/ V U 7 
*j.***7r-< h 9 SH©ff!6«T*8HSl-4- * . cn*j»l*b. 

a«*i4u«3)<& 142-cctt 4 l >$r<3*-^^TSnSs1- 
6. ia«a< i8s~ t86"c*c:i!»«* *r»f) 2 i#r.a*^U"riiti**. 

*Ktt*, C OS**!)* 185- 187t C 3.2^raK47fc 0 
1-4. i©Sl£«*®J*96**T'te»La*'ft*7 ^ 

x'-f r-caar* t. fflau:BW4-r*a««j-e*«i. raw 

12.0H**#f 4. 

«^%l*«liK« 259BB (8.09?*) * # *T * C i JJJ ^ «K 
»MX V ©-»Wtt*i**a»)iSt. C©^i*Tf5&4x44 

issot*, 5as2i.7H** : fir-<-4. 

7**7^ y U - h i-f y/uyi8?4 - * * - T*y 
-W-iP%lU75g (6?*) 384 b (12?*) * 

S-t-KlCffl^ft*. O.SI» lac^fc ») 1.08* - UOtlCfllltt 

l. *©a. 155 • - 165 • c 6 it» Raima-*-* . c©raa* 
*-5k*sjsa*«)4>c i i?Raa.fc 90.25- o.sai(JSt*7 ^ 

- h©«*T!X4>iit.-. )jO)**UtTUfc*>Sl5iR-S-«J*Jia:i l & 

a«T»a-r*. *©«. 4*ss*24MfP4j»au. »a 

ia-f*. jaWttB^i-*-****)-!:*.*) • ?©fifittl278 g 

-e*4. 

SEitWx w~x x n 
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aife0<xvA>*x x o tt. *»Wc*r««*»tt«**« 
«»o«J*^o'K« 

*SlS77X34>t:(R^U. 150~ 160t<OSlffil8ffiT? 7 ~ 

at. sis»*.»iaut*i:. »*ttBWfr*si«*«it* 

*T'*4. 

-as >ts«< g> wftnfe sg a a a as s 

X W 3 2=1 

X K 2 2:1 

XX 10 * ■■ I 

X X I 8 111. 

XXO 11 5:1 

ia«*fl-*i4tft*'ii»»s*w s as ffix~tt75jit a* 

5 C ,fcjl<*>!*oTV'4. 

*Kj&©i2SA<l$*3ii4©cXi>'.n*I'.}|fra£-<i , 4£-'!: ! £ 

a^t?. •e©i*Puittjaffl. a*fr6«n*Ei-!s*. *sis 

©5fl»©a. ISft* h 'J *J.».«O«aVJ:0 t «**=*#*'*« 

■cs.4. c©*ua®a. *ta««^tff * v*-*- » 



^03 6 2 - 50 1 9 17 (14) 
©ilft©¥fcTir(»«*«>*>»sn4. <iho-r;u* 'j 
JV7 ■« KglK.Sx MltT** >j fcBST* »> . *« 1 • 

2. «fctt 3 T&4) fc*EB<05aW J 6Rfe*^*® t::fnv, ' ; ' 

BWfc* h ') ■> ASfifi*. SiS Mil lb* 
i,i,,.il,iff U>. ^©A-fttt. *SI«IT-3» 3.498.915^ 
cJ;»)S¥rat;nB*S«T^4. 

* fcttMttttUa. TfefflOfcfcciSftlKlSBfcttiB"*" * i - 
4rtc«jffl.a*.-«ta f .fSWtt<0}aT:ffiaA<ita-h-r * t teniae 

c-ffl J; -5 ttKffltt. O.lfltff *~ 

ttl0fflflH©Ea*fi>Htt*>«K:*Aj25~ 150 « ©fflKTfcfl-K: 

a u . i" -c * * ■*> ■* * >s 4 x f 2 * 15 4 • 
t»a*»Da>ft**t**t,-»**-c**. sas^*)** 
a ib n * ®> *•& « a «= » - fc * a © * w % * * * * * «= * • 

fc«Bi«iB-*-4*S5*«ffl-*-*fflA t »*ca* 



7*-b*»j. *«ictt«Atf. *v*v. v»x>. raia?^ 

*yBI*4rA<*4.«Kfffl!ttfflffl©»BE«:-?**^-" 1 '^ 

iih©ia«©wB#&A«fiWca5jn**fj 4. asai 

n4. «jB<-4»«scjs^Ta*»cia»»«j>«-*''<tte* 
*<i4*E*»*4 i s ett, «s±.T«iB-r 4 c &*«ttcir 

<•** (B) ) tt. d>«< 
it 1 a©ttfbf *-«y<t**. < tfe 1 a©* 

;i"< y «fc Id) © '< < i'4 I m<D± UV 4 ^ft^ftitttiS 
^ftfflS5{fcC«t»)BMS*i.4SB«lt«Jt;**'>. 

ipitfl»iW*E!l!B-CfflV»'iH4 J; b U ' 
iK-jffliStt. f-^^y^v. ttttiih. 4»Jitf f-*^*fi= 
**4lTt«* Jt 4 «B**C,.H,. 

fl"cy«lt**. *Js« a* ©^lS*!«t^S«'^ff2E'*' 4 w 
^htHK. -«c)llK6ft4M4i. <MA.fct, tt© 
* y 7 T - . #Jt»**-A'/MV #*'**-'•'. 7 * y a y • 



XXhvrf-^. •>-trn-»-f^**-' 1 '' T*h- 
^. jsAff*©*^ f'*«y|)tft*»«^^ ,<y «»* 
©ia^**#it-. *>4ttffliditci;^4a*/S»ffl1*S'Dtt J «' 
att..i*e©*s«-« , «si®* s i E K:(Sff-r4T*%T.-»© 

& mug * *./*- + *'J-X Oa-*Hf.,.r 

*aattB«itt. WC*5Si!Hi/D^ «.*i4H6<tffi«J©BB«: 

97«©*-r•'^'^*s^'-'"'*^■t'' o^_ 7•'"' ,:: * ; ♦* - ■ n ' <TBrpine0l) ■ 
iftSiWK:tt96.3«©HttT>t/a -^**ti-JS«aHttf->»"< 
yTA,3-;ua^%:-?-^-<i'*ft ! l!5©IK*KJ:!}»e.n4 

nttflc?-jvtr **-^©a*%-c. ft5o~65«a»<©«-* 

A, - JU, 15~20K© ^ - *-^b:*3C - /''i* £ 18-20 

K ©Wl© = tt5- A"« VT JU 3 - ***triF-*tf * * - 318 
7-7 4 i. (lorplnool 318 Prl»o> . » 4 . *T ITJ « IS JlS ffi 

ttffltoraa-s-sj^^^^afc*^- ** r « r 302, Horco ®® 

Ml, Yar.or 302H. Var.or P H XX} Var.or 60fc£©3i»T 
'i -XttA-e. S 4. 

* 36 51 © UI >£ * k W JT] T S 4 ^ ;t"< v ft £ . 5fi it * n> 

1 a < t fc 1 ».«)8ftf«"*yft. 

■&%4©«^«i-es»4. ffift? ^^yft^wtt. Mi^ 
^4sici$^&n4 i^tc:. ?^-<y^^?!i*. tt-ft. »»y 



•14 — 



WtKSt. » 4 fctt-fta<tfi5W©liH<b **£©«? 

x-bh -5 . 

y £©»ld*TWV> "a ft4«i©;*- U> 7 -( 

^ Janus mm. ^tafniiBBiK**-?*'. * 6 © . * 

fflni ' JJSBJJKt • ifcO J8 l3tt3?»K*?!E;r *«*«*: ««» 
*a>B*fcl*«l«>jB*»»cJ:«»»6ft*Tfc*?B*»-r. 

« fctS*nS8Wl»iJ.fctf*S3*nJiailfiMfflft6fe-C*4. 

T*t2faJSIUjSitt. h-*!*. fc? - + v ? tt . * 

Still. ISXhh. t ■».«?*■;-*«! li3t#Mltt folate 

S-at/T*:*.}. I- tfvM. ±C7 fx *-:/«. 



qf^naB2-501917 (15) 

tJ,4. h -iHi»tt*»'<*7 , K*®*fl!7*B*XOBl«* 

wet?* t,^^es»JisaB«i x-r^ttrattJis. i-tt*>«. 

iT.j * p ->ui _tj£©IJ!iHl»t©3e*RK&4 x 

a <a © «* a ® ^ & * * *■ ' u * 4 • * 88 *° * * ^ ^ ® 83 86 

tMoNc 5-KJA. PBB. *IStt£-©J:$* 

•>hlJ. V->«-7-}4. *Stti. tv9«J 

-«>©W(c. * — J n -re Ay 

4 yra,<; -;u, VPS- n>t£ £ © — fB T ^ a - ^i. x 
f u y u. 3 - 7*a * v 'J a MJ > f- v 

4(lho* u? •* vft-&«5K:, U7 < Wb£-a©efbtSi5 

fM<£4. tt-,-r. JS;*-U7^ ^li, JbTT* U fc * f 7 t > 
KfbfciSK* l-5*fctttftKi7*4i. 



-ftHbSSS £Wfb*# £©&■&«!>© <t o «4fi^OT*ffl^T. 
3W#E'Tl»}ill©;frt6K J; 9 IHSCC i4. 

65 < t S n * SI £ «J C £ * *l Z -r rt- -e X 1 1 -6- *l is <t 0= (ft © * 
k 7 < yft^«J©anO:i'>ffiDB^«*>0 #* HSSI©»ili» 

fi^^-r * cs^ttanR!i!9*f# -s t= tt. +«•«*©(!!]©*- 1-7 ^ 

t>T. K<t& v »ttii!l©.fc-5 S5 ■(tf- tt i?t SH © hS iS 1* t± 
5<Dfoa>* is? < yit^^^-k^T^i ^. t^il'm^'b. 

— «C. T-/l"<X©ffi©*U'7^ yctif 4 SSJtttftl : 

: 1 ©SSBHTS) % 5 . <*€>Ctf*Ktt. f *• *V © «dl © * 

±-riS'<fc«fc->c. fl!i©*u7^ Wt^er ( I i 
<> 3 <a©K3Bli3 ; ?-*#A,-CV'4il>« < 4 6 1 a©B8BJSiS. 7 
'J -M/|I88Ji8s. S /SltflSSt^®^- 1^7 -f XK<t*«. 

< it i a©*mmrawj&*fctt*K!fns3W5Mx*>'''. 

(B) fl>/£ < t i> 1 ffl© ( I ) */!:«: («) ©«t<bK»*. 
fcjjo' -t-ft6©«i-&«!n:*% ■* • ift-&«i*<fl/n$n4 

Ifl* ©* f7 <■ V<t^«I©SaitttElvR|fflTfffix4 
4 14K 4 i Cffl l» RlttKft^-r 4 "C * * "5 . 



jn(,-> & K4<sii4M©att-iau: ^-ju'* yt^^^-f 

fe€'»-t!-fcaa©^0.0005~ 2.0XT?*-!.. »«LV»7Vt 
iTt?5 y]ttW©J3&. «*fclft<» 1 *«'Sfc»J ^0.0005 
~ O.St fl»#»* U < . ft 0.00l~ 0.lt*4'Scattl'>. 

cgatw© i -»*fctt**i.«-j;©t©©wiR»i£ t^T. #.«tr 
4. **<wit-r4Ja^. *©aniii?»* t^7 ^ yft^«i©ft 

1 ~25Efi«T!*4. L^U. 7k ©??<£«*!• 91 < • <* 

^rs.4S!fflSl5»H*>nt'4*S-&. SlSttSEKWK:»*& 
ftT It ^ © A< triM-C*% ■) . 
±^©J:-5Cffij!lfflt5I&ril-&«5K:A*i4JS^. Efi5*<S 

*«. -IfictillSifti. 

* fc ttrffl{bH»©«k $ A a y yfcfcH. ffift** £{S« 

«£«^b*.*£©ia^«i*«i'«t.«»* uv». u*»t^. 

■CJ&tlfcS. {lli©B/bR , l***'.i;iaSlftiT t>a^C £*«*7^ 
4TS>4-7. TtIESffl-r'*-t©iaib)W^ , »ai*:|f89fl©B«K« 
LTm^^fe^l. tLTZfti OfllfSiBiCViffl **'H4 ^««J 

«5<bEfi5^ss«*a©«:wc A»)iTteft4ia^. seti* 
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CKSB*eW£tf)50A'e> 250 r. iffl«tf) ISQfrbV) 210V. 

o max tote* & ti»xftt>ti*. f.«'-<'/ttte*i'7< 
x 4<oflf^«joG»c«r *amitttW5 « i i«is= 1 t 

©Jfl. -®Ctt^5 : 1 ittlO : liOB, T * 4 HftS 

M * t tt <fc * * © 81 ft * * 56 9! © t- o -t c JH i ' 4 ffl ^ . 
t-*-< yfc .fctfto©* i* 7 < y © 1 * /u 3 fc *) ®5a«**tf 
Hft*»(Ot«'tnf ll, jffl**J 0. 3 A> 3 ^7 
fc-ttftt 0.1* €,.|5j. 1.5****4, BiKvtailtift^ 
ft. tf> 0.5A<&tt 2.0^5Aia^t^ 0.4A«*«U.25*«'T 

*J«fctftf; 0.4*>S,tf) 0.8**11*4* 0i>a<if-et±. 
l£ d *!.■=> OK BBC* 4 «fc-p t--</H!«t4S*l4. *iS 

ttattTtt. cK«.tti'^rn©ik-cfcsn?t.*i.4T*%^A < . 

ISjBiRSt i*t&fflU:lilrtT!f»»**i.4i-5K:?y« 
f4. tt^T. &lS3H£ffl«>KIl©**ttiit-JiJ&. 
/ yft^«5iB<k*« ; &SIta©Jk*<^«'*«-4 i-5 

w«itt<fc**<oia-s-«!j*w^iiSJS5cmi.' 4»^. «nts 



5**103 62-501917 (16) 
men ioo*e> 2001c •*:%»>. aavi*) i20*4> i8orra> 
4. RjBttuurutf, g;»*UTiinjRaa5£ftW«ffA 

tt*>5EfiS©K>a*. B«RCifeC4EA) -C* 4;sSEET-elT 
f3n4A<. #J6ll^«>ff A^A^W-T t ii'. Eii5©IU!c4U4 

±*ft©?*«ffi'S<f©H : ?-cftffL. -tur-enttEfiseia 
<Diaicastt-r4T* > >>-j. 

h a; ia ^ %! « -t i$ © «k » t « 33 <k * €> ^ ife c « -r t ' 4 c 
t * u^a<. sKttiit. rat»4aa:«5iiBrtTi« 

t1t-*T fc.fct>. Sl6aiaA«iWAtft5j'200'C £tt««Wl.'« 

■a-. ft i5o~ noicfa©ffiv^aflfett«3c 6«v*««i*6 
0 2>4affi©K«©*si5A«4i;4-eai.%'i . 

sfisaa. Eiii?n©-irjs. * AcxK®ot4flc«^^»^ 
urgesii-f 4-c*%-j . a«t^«tft«tt©a^ ! B»*«ifti , i 

Efi5®8ia«SlSSHrt©E^*i9l* ^ 9 (St^ciS?* 

TS4. -JBCEJfctt. E;fcA<-£mc 
ftift«t:i*'T!5i. ^5fiffl#.)fflCi4ia«,«*!!!l©M 

as?*. Kswct "xo»».4*s*» < i t#-«c»* 
co>K*tt. ffisftcii. sissa*«sc-r4*. s 

te«*ETffl«B, JlSXHvtfy/. *4l> 



h: a * © <t ■> ti * is ti s* # * a a ■* a s. t z n t -c fa ft c 
a-rcicj;*). if*>*n . sisa-& ! &j + «:ffa-r4v^A>« 

4E{*fc, # < ©tt£. #tc«^a»Sfti*ttS-m-i-i iCi 

. ai9fiS£>»«« £-©fS3fc©l$8rA<f?H> 6n*T*%1 . 

*aabtfsi46Ew*tsu4ciA'sa«Li>. 

filT©3*-tt(Htt. *5S1JI©/S# CB) itTtmSBIt? 
■ft©j©IHS3**r.. 

s?is«4 x x u 

( 2 «ifl> <0mJS«ltt*l6 CS»r«ent Welch) 

*tt&*. c o«a?iii*»u«st>. Hffti. est ( mm 

5{»5aK<-ft35-ct=«j9u-po. a**ijtsji*, 
<*j«tot4. w»*f^T»>jua. *^ usr -cijiii»atau 
tin*. B5B*sisa-&«j*Ta,i5^T4. ^8i#rii©^s 
icr»iaa. a^«)<-aiaiai3PiTiiiiar4. 23.35 
HW« (3Mffl25.5) **t'Bfa©«<ta»-c**. 
nvtm xxw 

S1SM*«JA< I86ffl.©«ffl«l (I Sfi) 43283©a« CI.O 
3ft) «*ffr4Bi^tt. 56£»{NX X 0 0-?«!*aig*-. C 
©«fc-5CLT»&*1.4^*!B5ttl5.6» tattffl 14.68) ©a 

5I«5« XXV 



SJS5$HK 3T2ffl (2*B) ©tt«ttli:96aB (3Si) © 

K**i3s»iir4. w««--*-"Taiiiek. a^a*a***s 
ii*./iA<& lsortcitaifti- a*«!*^io»#ifflcfflastce5 

o. KJjSa-&«J*MiBaijSI*iflLiajfiU. C©Mi««: 17.25 

x <s»ffl20.5) ©««^-»*«-r 43?a©*sR*n:*4. 
xxw 

♦Sffltdi C 3726B. 2 a*) *5iS*8ScJ!iijA.. co^ffltfi 
*Bl!!|ibtt 4. Ktt < 190815. 6 a«> 
ttttWie*, < 9ijni. ^95An>*^fcaiC. ft I45t:©a 

TiX C5.62SS) *JDA. ift£«8©flDi!fc*iiI«A<»«1-4* 
■BilMCtt*«6t«tt«. iS^«J*i«jaU. C©«i«A<25.4!« 
©B« (SJSttt 33.80) *#t.-^a©*)fi«!)'C*4. 
3SSttS«| XXW 
1118 C 0.5* A.) ©!SffC,.<r-*l'7^ ^c:93B» (0.5 

**) © 4 ©.«**"* utM-u. Rise»rtTa»ua 

A<«.»B»!-J-4. (6468, 2 * I* •» < *) AO A , * L 

T5ica«:*ft mtcitfi, EiiSrs^tetas**** 
*«a«6 i6o-c©aac«»r 4. tv< e,^©«a«i©9^ 
a»©ur < A<KR*ft4. *^-cEfca£%i*>fraL. «t 
iaw>n-ciajB-r4. asstt 25.i6K«a» (att«i23.9) 
tfma©*fei«*T«.*. 

x xw - x x x i 

ttfflM : lSSJ©Sfllt*SE<fc**4PJ^tt. 
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sjittffl h X ? /- -*7 5 i 0.013 3© 2 . S-tr* (lort 



(iU/scafiit 



2.4.57/ 



UftUHxx x n 
ib6W ( i as> ©ttfflhHi issep. < t at) aavr-a 

fU VOiit U 96W 133*) <0«»*R»U«. 

*<* »!!*.*. KB****. *> 170 

toiiusoaiftu. ttjmisitflci oatactso. s^ia^fe* 
a^-ersau ttiasbjaT-iSiar*. «««.««*« ib.m 
« Cffittffi 21.33X) *w_*;*Bfa«>*j**'B**« 
3Ujwx x x m 

lB6».0tt«.«l.tI a«) . 12 6 86©/ * y ( 1 S«) *»' 
«fctf 19265 C63ff> ©«Stt©rK^tSj* 93 54 l'. tf) 13S5T 
2»*t»li3i&L.«a»f4. 10.1SS© h 'M^T 

».y ( O.lSfi) i 4-3SS02. 5-f* (t.rt-*;??-^ 



»fM3 82-501917 (17) 

3JS£* 3 135- H01CT. SEffl-&«J^jS?S^ 

u. * L.TMiaabJwcfflai-4. sa&u: 33.49xissi casa 

tS37.1H) *-£t/JiTra© 

Si&fwx x x w 
*i)7'Dt>y ( 252SS. 1/598) *• a 
!Sf*?!*!!afflU*EESStSK:{±iit,-. * » ?" D * * ^Bitt 
L. *LT488lt ( 1-538) ©K«*JJDjC4. C©Kfi5Ta£ 

nortcjn&u. ca>»flfeW5i»H«3. *ut» 

at4. tefilflll C 27991. 1. 538) * RISK to*-- 
|tj 150-c ©iaKu:»nj*u. £©&a?t&8»JIBI8***&& 

«-«*"»«-^. k£*»*»Vl. SBjamtiwrttiau. w«* 
as. 36* ouffl 8.2«) ^ir-r 4B^a<oa)i^«!I*^ 4 • 
->••J-*A;^/<5 vSSt&KiS C«# (A) ) £IJSftW8Ht& 
% ( b ) ) a>ffl«8ttffl*%a>ffii4c*>)l£t k «EIE - c 

SUt+&TlX>?>7. -»C <A) CD«ftf*Jwe» CB) 

{c«-i-*fflaibttt*i i :ioa>*fci50s i ®i6(ai*n;*4- * 

5&91®Ml^«Jtw-&* Jh-i C © 2 -3©JSi*©iEf8>'f SttSSS* 
S [*»''(c> ) *Str. 1 -3©H«ilB»c*H-C. Bfti 

***)■■ cc> tta>u < t b i ifloy ^ ^* r h *J7'/- 

;ui fctt* ©Ml® ItK'a *©<fc * «SiatttBft!JI 
« ft * « U •eUT*fC*©J:-i«aiK!i«»ttffl*^ a5 - k ' i ' ,£ 



* B* 1" 4 © c #ffl T * 4 . 

mc*»W-©tB'»**i L.Tfflffl-C* 4 -if S 7 9 

7/-;H±^©tS®sti€W*«"'*"* : 

2, 5-yji**r+-l. 3. 4-f7fT./-* 

N ; N 

HS 4^ 4 SH 

S 

3. 5-f>**rh-l. 2. i-fTfT'/-* 

• S — N 
■ H S 4^/ ^4 — SH 

3. 4-y>^*7-h-l. 2. 5-t7f7/-* 
H S C C S K. 

S 

A . S-^*»7h-l. 2 . J-t7f7/-* 
N C S H 

A 4 — sh 

\ / 

s 

fc©tt2.'s-f>**7'r-l. 3 . 1 - * 7 ■>• 7 •/ - * 



T*4. *ft#«Jtt»*. «+DMTDt»4*.47*i'- 

DMTDti. i * ^© t f 7 y vsfci*t f 5 y i'ttit 2 

tt/tr 4 iitCJ;!>SBt:«H81S*i.4.' 

(C) ltDMTD*fcliDMTDj»i»*-e**i. DMT 

D©853^«*Jl«i=»^ • *©«*^^«!«>^ , <'^"C**' a 

K. Fields ' Industrial sua BB«lna»rlng Che-lstry " , ii. 
p. 1361-4 (S 0 pte«ber 1957) K 2£ « 5- lv4 . D M T D 

|„Jii. ffcUDMTDBMM^tDMTDiS 
E5S-ti-4«lS*)jnA.4 i i. *«^I(I6TS. 4. 

*B4*!¥tE 2.719.125^; SB 2.719. 126#: * * tfS3.087.937 

a*©2. s - 1- - (a<b**y^^> -1. 3. 

«e*fc«^si*T*»3. -e-ncttia*. Jan*. 

T>/-;u, tiXXf7ffi> *1 /utfiatli . c©«t -i atafiKiM 

litR. iS t>'« fa© &K©»J«W« Kftffl*/! 1 !^** • 

*©±*«H«'j 4 f u*©-©*-?** ^4 i 



r— (S)»-s-& i-s-(S>y-n' (vi) 
s 

R 4 R ' tils) 4 Sett* 35 ST. ii) 
tt 0 8 «!>l!Rtt!l . UTxiyO&lttt!!>« 

{T3S Z.19I.125-»tCjft**lTfc»>. DMTDiIStt^*7 
x sJt,* D U K t ©516. »tl»!'>**r>i'TfT^- 

* una t y z k. a« 

<D*KiT!*mt£iawtixn,7 a<i Kfct. />i>*7t> 

V (RS.HftttR' SHI *Httft«* + -CaK*«Kt 
8«ftr4:ii:J;t||»6fli. 12fflf«T«, DMTD 

UEiSa© eaxji/7*i*?o.U K*"3 < 9 . *t\ 
•ccjiii!>s < 4 i ffl©j< ^* 7** >* (nsnl!J;tf/t 

U < ttR- S H) tElS***. *ffl«»gi 2.719. 12S-* : 
St 2,719. ; *J Atfm 3.087. 937-^© Jli/T? ■£ C £ T . * 

*Htt*F35 3. 087. -932* 2 . S-fcTX (t*e* » f * * > 

-i. j - 4 - tT';7V-/ni«o-ai»rB***su 

TH4. iffl^NHtt. DMTD. « -t © 7 * A 'J 



?!f*B362-501917 (18) 
rt7XS**0 : i9a©»aET-CSfi5***c: 4*#C-. DMT 

D©?!bi8fc*fctt«l#lllcttElSffi*>ttSfc. DMTD*>* 
i>T 9 >'*J<tl74 f BtiEl£*-ti , T!HSJTS4. £ © * * C 88 

ss*nfcHis£«5i±j(ta«»m 2. 749. 311* k** t.>* . 
i * &30ffl©K*lia^**t-)lSMM(te Atf^SiS©* > / a- 
y * *: a* >j > ji/*^* y*<tt* li>ti<, Krn©> 

7":? y b .Z. ©aiCCfllU>«>ili. *BWft=8!3.087.932 

^4?fi 2.749.3n-t©B»«*c.£T. *aiy]©ja«!i!!)©Ji)ii> 

(C) iLTNBtSi DMTDR**.©.ffijfiC*»UT. 31 

*©-»***"*•* DHTD 0**<iy«X^f)V**it> 
«=S? 2.760.933-fCK«*nTH 4 s 

R-C<0)-S-C J-S-C(0)-H" (W) 

4R-it. ft2*e>Hi304 fctt-tnjyi©**^?-* 
•tO. ISIW«iS. 7M-A-34. JsfiD'T^* -n/S©* "i « 

8is> ft*«tt&*Mfci i 2 -c^z5^e»^j notoaax 

EJC*H»-*Cic«k>). M»3n4. KJ5*ffiittf4 

-< y-t/ y« »±y**-<> y© J; 7 /xffl^ «fff«e*ffli» 4:i 

jWC**. EJS5S 7^* •> *»*-c j*v^. Sft** 



■^fflBSS*. *»91©ffl**)Kft}ffiT 6 4«* © DHTD isa 
^OKi&'KttU, C £-C3!rn*iM4 LTRfflt 4. 

*y * ysa© dhtd 4©w^j£«jkt*ai**» 2.835.5 
B<*c**n.Ti»*. cn 6 ©ffl^aia -cwttk 

^ : 

IIOdC-CIKR)-S~C^ ^j-S-C(ll)i-C0OH <K) 

:ct Httjl>« < 4 iioflsctftWIH^CT^+^aiT**. 
li.»4«-nD y y « BS Hi KJS !&»©«««= <r - 7- a * - 5 
9 ') « - ji D d - 7 ■> ') or-^oa-af-7'; 

vMtt4Ji<**. JfcBmftSS 2.836. 564* © . *36'M 

©UlJ&ttJClilffiT * 4 dhtb R»*©B3SK;*} lt, :ct 

*ftfnffltfK<t*5R#<fc Obtain* H y©fini8riEfi5ffi«! 
Btn-Pft-ittfflWfrJB 2.764,547*431 2.799.652*4^;* 

n-c*><j. it,TCft5eiia*()ifc. *»SH© *fl/fc«i©ja< 

«-(e)4 b"CWffl*«I»©Se)SK:«L, £ CT3lfflX«i tT 

iSJI)*-4. ■547*to»T-«c*£4xT^ 4*ta*JS3 5*iii<fc*«© 
«K^^x, <r - j + \y v, tr*y. i>*vrv, 

> t> a « 'S ? i> X * V H A<*> i . *B««=?B 2. 799, 652^ C 



^©^^SJ<r h . »«4 UT> i"?*** > K . * o 

y. -fV*oy, -< y f (1/7 * h 7 x / V, 7.«'77-«'7 

-thy. y 7 ;t/ 7 ;i» 7 * h y . u a i>< * 4 . 

2,765.289*«. DHTD* 7 A>? fc K * i Xf 'J T 
'j - ^ 7 5 y 4t^Vltft 1:1:1 : 4 : 4 f SB 

«,N-CU(B-)-S-C C— S— CII(B')— BR' • (X) 

cci-e r 4r- lira-* *; i*a «4 3f sails?. *fc »-**». 

T/u*^aS*fcH:5! : #SS-5*4. SXTSSdi^ 7«ife 

*«j©iH3Jc*rma7>?t kc i *>«24iia©K»is : f-*^- 

t«87^ft K* fc«3F«ai7^f--fc K*<*9. £©<k 
■J «7>t/-rt K©«£©WK **A7 (I/? t K. 7-fe h 7 ^ 
ffc K. -<yX7*?t K . . 2 •>^7^7't K 

ZI4^*4. £ ©«*tt=fflPS*4>* fc. *»IJ!©ffl*%I©«7)- 

<«> k w ;n t a 4 a * ft » © H K c tt i. t . c c c g i jn x fit 4 

t,T»JH-T4. 

*?&'JI©»Il»»«9©*7K«)ttS 4 J: •> «BNTD 

©7 4 y(BA'6*fln>KV' : 
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! tt*3K* fcttT©7 5/ST»i = 



; it! ttWWjMES. JfSJK*. « ft *«»■'*«■«* » ■ 
* fcR' is'tttt 6 * <otfjC0ffl©«Sia ©JSWii* 
g.-sstt. *fctt**n*«-e'**- -©t 4 xaosssi 

cfflt->€.*i4T 5 yttMBrUlSfc ^ 7 5 x ** 

*-7"*-/i>7 * v. Ff^Tr/, xf-uyfr » *. r» 
»«»•*•»*.■*■»*'* 2.910.439"* CUB**. * © « 

'mo^MiWH H»»*tt#B»«P» 2.690.999 



R,»-C<S)-S-S S -S— CCS) - 



8,N-C(S)-S-C ft-sn (XB> 

*».9I®«l«*"oj«t»w4 <»*-T*-r , ->»'* 
****** - I- ©HJEcflLT. d i-CSlfflStti-UTB 

rati. 

2. 850. 453914. DMTD. 7A?t F. fcACT 

1**1 : 6 : 5 K IS S * T i# 4, 4 4- JiK * SB & T ^ 
4. ln6hlT*ftFtt, 1 *• &20<BJ©&5RKl ; ?- ; &£-t,- 
)BE»»f7 A/f t F. S fctt5 *e > ^30(H»K5E)S : f ^S-t-SF 

>uf t f'eflC***?*? t K. 7* f7*f K. X'S 

xr*?t >*(»«. H«iit'iiiBa»it<»#ttT*ftBff#- 



tfctt.«T.*fl: K*«J»-J"7 * 7 •/->!••£ KISS*. & li 
Cti'TSi. ttBttfrJR 2.850.4539©BS]*£C C"C. * 

5S W a> 10 * Si © JS * w 1 1 1 » * * 7 * 7 / " K 8 * ® 

*S»»» 2.703.7849K. l»TDt7»-7t K*iffy * 
A 7"^ y£Ki&3*Ti!»e*i.4yiJ&»a*;KOTt.->4. 
Vft KttJttaWJ^T, 2,850.4539K:BaS:*n-rw4 <>©t 
UfiLTJi'O'. * V X / i> -T 9 y\tih 1 i>- &30tiH©K#Gt 

n,i>T9-s. 7 * n> S 9 v . * 9 * r» t n** ? 9 v . 

ct8ffl-f4. 

D?S«fft4 2 - 5 -> ^*7*» -1. 3, 

•/-•/Ha-«»**H»ft ! » 3.663.561K;SS«S 

ftTl>4 : 

R ._ s _s-c S-sn <x.iv) 



*rfFi®Kft»*vry x^td-t *> IBM**. 4. £©*tt 
WKc 4 WK! A*EB«-r S © C=ff JUT A 4 . £©ft-&ftl8 
((• SH 

;iTi'«l*-4ft 280(18© IRKS*** £t; * 

*. ia it ft ft. ftffi/M»vxftft*fc«ffiss. 

©«■&*>*»«;($* v7>; x.l?•©ffiil^K:ffl^^4c: 4. 
*/ / n,*79 soft's. WC/ fri>T9v. ■i V 7" o 

t(i->jv*r^y, ~.*isn,fft'i>-r9V. t •> 
9 ~s , ti&xt&m-r n** '^ / >^1> f 9 v. Wiar. i^^-S 
3 ~t«>70fla©rD'<yiii-fa*fctt-< vrti/yniitfl 
r 4 r o i v -is ■» - * <k -( v 7 ^ U X rff 'J T - »k * 'J 

3.6B3.5S1 -t©lJ.l»*c c-e. ©«$«)©*#«:> i 

ti. 

*»iil©ffl/ft«j©)«4>(c) 4tr*fl**'©'ft'«i*. : f7 

L < ttDMTB*. M U'< 
i«*T3jaWK*tl**:ttKtt©*'>"5 f * i" 1 '**'*':' 

©^I«*f i i tl-C J; ») 4 U 4 K tt *a**«=3K. 13C.043 
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tcSSfttim. c©M**c c-C31fflX«t OtBfflt 
Bft,«r-«R#«(jn- tL-CHSSft*. 5S5C*ffi«d* 

u < ttDMTOi. ssstfl:*))** u < nia«<t* 

5RtOSl6K:*»J»6tv4. ?5 «> H4 &5S5 is «fc 5S ft&WHI 
jlift^fcc* y ^ * 7 •< K . / n,*r^v. ifctt7Uft 
6*> («K:?ili«t±<o*a3B^»ia ! l) 4EB5*-*4. £©*W 
* itf£HCJ;9£ li 4t8S*tt#BttMP* 4.246.126#C 

*E4#«FSl 4.140.643-9U. ftipfflSTO.KJBB?*^* 
< 4 <> l oc* U7 .< y»S-&*=ff-T * **#yB'ifctt 

&T2>1. JfcHtftffSR 4. 136.043-9 4 35 4, 140. 643^©WI« 

JftCBWHIraS 4.097.3879U:. nnyyftejli* 1/5^ 

iSJCS-ti-4Cl4KJ:»I MS.*n4DMTDK3«i*i!B«-<-4. 
3 6C»iS. *B»»2B 4.487.706^1*. * U 7 < s . -St 
<tKtt#J:tf0»1D*-a»K«TRI£S*-rJHH*n*DiiTD 
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fca*4IE»LTl.>4. C ©* ^ 7 4 Vtt-«Ktt 6 *&30 
M©KKIiS**£t-. *B««pm 4. 097, 387^4854. 487. 706 
^©BiifttC. C T. *J& 91 ©IB &»!©««■ CO iL.TS«« 

*»w®a**c***i*i*»ttf > war hf-T^T-/ 
-;nss«i®j; ■> >i mi tows* ft asm > oaa* 

*»qn©fflj«»*«n»*-»ji/©»ii. *©«««> 

OjfciX/l) 4(0) <k©rS^«5K:«r4fflHltttft 0.001 : 1 
fr&fi 0.5 : I -C**. 

*l691©«l*aaifc. fflj*»c»aitt*a*Hr.'tt»* 
J*;t.*©c*rffl/.i{&©8!?r*^A'-c.fcK. *?59I©a«l«?K 

ifclJ^fcttaR«.©«»B.BttH*Jitf»KM. -BE*. Bt. 
*JfM. ft«fi«l. .Mtt** 4/C*4. 

(B) JJitflC) ClDIxT, < 4t> 1 aoWlffltt^BJcM/ 

#iHSf±7w <j8*mi» ) **<vt?*%$. c ©#»«/# as 
7** u 4B|fett7** ±M&H4©h&»tt© + tt**.fc 



tfiS (WEES*. 4. -t © <fc 5 «£K® tt<>-«Kffl 
I>6*i4aii+ H ■JA. V *- O ±. * * f 7 . 

rats • aistta • b. ftRji'trwKiscjt^Tfli^atttt 
«.«c-»Bttm.*,ft.*.artti*. «©t£Wifflifi*. assia-fb 

ft. *Kftft. aWJ8*fctt^7 < K©J;7* 

5&«**nJW<D/fc5itttt«ia*]»4. ^50r ©jftttTMsL-. -t 
tT»y *l4ftH*ttjaT 4 C 4*ftt~. *jBW©fcR*»R 
*>ii**4AC + »ia»T? -ffiili?rt-*«!fflr4i4tt|!3»Jt 

c«e.nxv> 4. .ffiiiiW4 L-xffffl)t£ft-&«»©WiK7 - 

/V. t7t-*, 7***7*.;-*. **7*^-*. © 
4fc7***7 */ -**»J;Cl t */l'J.7*ft K i7x/ -* 
«l«4©t86ffi*l©.k -M.C7 * / -JUSaK : > ^ -J". 2 
- TnriJ - *, * £ *-*7 *3» — *oV*7\ 
>-*. 3l#-T » JVT*a 

j, ? o -n + *T *3-**4fOTA'3-* i *J J: 7 - 'J 
7xiUVi'7il'. 7 x / *7 i> V . 7ia*-'- 
t7f/u7 S ya*.0 Kf->*7 5 >«4©7 5 va«*4. 

»cffa««»ttttM9iffi«. ««-a«©fflai47** y ± 

BIfcI54>l i DJFl#«J:tfdI>tt < 4 4> 1 ffl©7*3 -*ffliJI3W4a 
tf, £©fll&4S)*60~ 200t © J; ^ tt Si ffl "C « 6* ttl £ 1" 4 C 
4*6-t,-. 



(lit m tt « & k. i »J Kt & * * * © * ■> « ^ K » * * * * u * 

t^.6<ptvr*i.t>*<*»9i©aa»ifl««c«ffl-*-*©caa 

(DiJ>« < 4 tt*j34ffl»* L < it&ti < 4 6ftS4fla©K*IS 
<* fcll^oRI*) 4. 7 5 x©«t-) 

o*->ft*«j. *»itf/l>K ttffl»tt»ffl«»3t4©RI»* 
Aft. ifti " **#*->^5>llkJW ©W«3?QaW»»l.306.529 
•q•*»J:tf«T©^^»©*ffl»tt ! « :: *^«** lT, ' , * '• 
3.183.603 3.351.552 3.541.012 

3.215.707 ■ 3.399.141 3,542.680 

3.271.310 3.433.744 3.574.101 

3.281,357 3.448.048 3,630.904 

3,311.558 3.451.933 3.632.511 

3,340.281 3,467.668 3. 725. 441 

3,346.493 3.522.179 »e 26.«33 

ca it *a « s ^ a © ° v ^ « ss u> is * k * fc «t *s a * * 

Bi, 7 5ytHKtl* l '7** |/: " l! ' ,Ti: ' iffiSlE 
ft/aft. 7 a y*>«i(7n* 4 UT»j2c?u- &n. * 

3.275.554 3.454.555 



3,438,757 3.565,804 
;U7 W -Ift. 7*ftF («C*«-i7*ftf ) fci 

2,459.112 3.442,808 3,591,598 

2,984,550 3.454.497 3,634.515 

3,166,516 3.461,172 3.697,574 

3,355,270 3.539.633 3,725,480 

3,413.347 3.586.629 3.980.569 

JUBtN*. K JB, =*" -ffi^tet*. T*-?tK. * I- 

y. #M/». ^<fc*58i8)ftJS*3^i'«. *MA«. * 

* + ->k. **#<t3&«ir©KS^»«s^«*^*£ 

.3.036,003 3.2B2.955 3.493,520 3.639.242 

3.200.107 3.366.5C9 3.513.093 3.649.659 
3,254,025 3.373.111 3,539.633 3.697,574 
3,278.550 3.442.808 3,579,450 3.703,536 
3,281.428 3.4S5.B32 3.600,372 3,706.422 

Or' -> JUA 9 9 'I U- t-. tsli'f ; f *x- -r^*J«ttfS5 

u7 ^ y © J: -5 ttrtissn*^ ^ - £■ attaiaat 
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• 4 UKA^lrU. *©(MttKT©*ia«« ! CDfl*a 

3,329.658 3,666.730 
3,449.250 3,687.849 
3,519.565 3.702,300 
_hi£ffl*S»*. SBR^IW(JiO©Ba*t«^-C. 

t u-cwrar*. ' 
inH«tt»/»ft« > **s&5n©anic9>K:£fc- 

J*#<D) ©Cfl) tCB) 4 ©•&8tffitt»=tt*'**fitt ,;t 
& 1 : 0.5 1 : 5 ©Blffl'T • ' 

. (0) . CO SAtX/iK StCD) ttffti* 

*H**efTH'-B**. **91©ffl 
y^ttJis. -=y*y. y * fc tt * * " vtt * 

mm***, a*; t*i*»a>«n*«. ■**«*««•* 

T. SiiJ^Ht&JaicTKS-i-iSto*© 1 

it jn. »c¥ y 0.1M*T**>4M£. * *«=- 

(BftK BW. 08* *T*^ 4 AST* 4 i!3HtJW©14H©St© 



cwcfffflr**. 448(18;, fflift»Jft*itt u y«-#* « 
-(fit:. *55ipi©ra«* -f /I'JffiiSfti^ffffi'*' * 
yit. yft'J yMBi »> »Wctt* a & <> v 

Mis. t- <) 7 n>*n>wi yst<a©* * «.*«3E v yiamtti - 

©3B-C*>4. ft 0.lfiBX*T^4«*o V y. a &c# 
S I, < l*ft0.08ffifiM^T**3iW-&© 'J y**t/W»* •» 
SK#WC ■ ffiV y«»*-f * ' HTMIitit 
coji-ittffi'j y«a»wa:fctt«'J yffl»JBTi*. « 

*55iyi©MHt* 1 >mi/£«Jtt. aarH-ttlKi^-i-itili**© 
±33l£#<!: U-rtff? 4. ie*ltt*^*iUTIt, x« 

*-</u, 4»«kO t »«?4»* < ***** *«.*•. 

y0. +-7-y-y#*fcti-H**<«-&3*ifc'" - 5 
7 * y-t7y yjK©. »«i*affl*fctt«aa»afflffl*-f 

*HI*<*4. 5K*ftttW*>6«»««ifc. m»c*B* 

» is: * *r :r * * <« * a <> * * w ' *> * . * sra » *■ a 

-encttCTxtf. ffl^**o!*iais«* ^7 ^ y» c 
*y7^uya. * V r o e u yffl. r d tr u y - 



^ v7^uyttffl-&*. B«flHMJ-**n'«**>- «*» 

( t _ + * y a > , *'j d-*#fy«). >t! y < i - 
7f * yffl) <£<£. fcitfcftftoffl^ft : 7/K + ^^yf y 
si («Afct. Kff*«!'«-yii f frff^v^vii. 

ttf) i4!V7V* a (MitfK7*A*«. 9 -7 
JV&. 7**MtHi')7*ill'«ai') ;7**MS-??* 
^ ;u X - /uffl A O 1 7 n> * >Mt 7 * - *- * 7 4 K » • 

7,<i/*uy**->Kffl-&#iis<fcU : 't 1 M]a:6-^*^"C^^'j> 
©Ka* t>^jai©te© 9 -i 7©<jEfll1S8«3!J?** 
*. cn*©B»#tt. JiSBffi-&*©»^*»0*M^=*' x 

4. cH&©WiUTtt. i *-W y** > V4 fcl*7'n ^ U 

y * * •> k ©ffi^c * 9 as * h 4 h! ■) * * •> 7 t/ y si 
•a-t*. cn4.3tt^*©7 ^^7 
4i:tt:(iiB^*i!»t''*'k ffllil '* fl '* : ' Sl ^' f ' l ' a 
t*4*-< /ufilA'S.4. BIBrfy **->7fl'-1 1 uyx-v-w 

JliUtt, 4J»A«T*»*«»100I)«)/ ^W*.'; 4 V7-B 
^y^d 3-^1-^.^. l>^Sft 500-1000©*' 'J If 
I, v ? U 3-*f7 fittlOOO-1500© 
ij 7. o tr u y V <) a - *■ 'J x *- '^x - M*> * . I» 

K* <; *+ >7 n>* is y &G{*a>*; ls*t5* 'J * *#y« 
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c.** vats' x*r 

mtRiH>n># yfAat lxu. ia*.wr. 7 9 j^js. 

7*'?-<^». *«yygjt. ■b'-fS'^Kt. 7 S> 

tfyfia. 'J y H yf&-m&. va-slA. 7 n>* n,i a v& 
». 71"4-*>1'7 n vfijfiftt £T/j»* 4 . iiKT fa V 

s> x?- u v ? 'J a - y x - f n,. muvyCI 
if * v»i> f f-n>t *j<i>vl&i> ( 2 - x ^n/-N* sou) . 

7 ■»• ->i>m> i» - ^* s"v-. t^j-yBf**?*. 

OBf<v*#f*, xKi'-f vfJ-*, 7*;i' 

Bi»*#f*. 7f*aff */<•>•✓ g» s? x -f 3 
y y n i'K^afrcof 2 -x*-/ws + ->^x * 

5"I3 -**J;lf 2*^02 - x?-/u->*1>-^Ki*SJ5« 
T?J= tt±rj5<*4. 

^JlS* -1 vuffli LTfi»«x x-r-/uajl±S ft.. C.~C, © 

* ; ii >\># v »« k . * ■; * - itf* y t-jn-r 
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J;ff*!i*-*i-**«il,Tlt, * -« X * ^ 

<r>}n-iv. h y jf ?- a - ;u -r o yf v , t- 

£7><»4. 

7'J -/U**i-^D + »yd-<*at!j;tf.>t(i-. \- * A If 

fiSfflft«*^t-. eft*© s"J a y -*-*©*- •< ^ffli u-r 
St. IXilJ!, fh7i)-^i")<r-K *■ h-7 -( V V a f 
n,i,i) * - f- 5 ( 2 - x -J- ;u ^ * •> Jl/ ) !/>)#-■ h . 

? H C4 - - -**S"»') J") <r - K f- h 7 (p- 

Lrt- rt*7 i"J4r-l-. -s + f /u ( 4 - / * * - 

+ j'>o*-y->'. *« y c*?'*) s^u + ^y 
a. .-h y f-/t/7 ^ s/D*-y-yfflyiif 3 !»<a!.4. *© 

l6>©6*iBHt*<f ;t/«tt. V v 4 KCT © ffifcx A *■ 

*M. fHtfD77 y«Sdftasi-*att4. 8&B2 
y y*d<ri-4iaa©x^-r;i/Mi l-cs, w^t*. h ? 

yi»Vxf-A-i^.f^«i:7j«*-i. 

«*-f^©«#fc <** J: i *.e>©7 5© 2 «* !ttt*;fc.iy 
-hfflf3-&i!j©*£fc> . sfettS. ttS*?J;D!»4^-f ^ffl?>< 

*»i?i©Hi>fi«>fc:<sera**.T *. ^fltt. ^«s* 



tiiTSith* -f w. * fciix^5-;t/<IiXffl-ei9[»»&*i. -t+i 

«i©*aa*tTtercttffl$naxx-?ju*-f ^it. *»s 

is©t*a*ifi>. *©*>©*<«•■*-* i * fc tt*n«Jt©tt 
»*.at«L-r»* i ija^tt. •< 'f ca<a-f *. in 

M©^i£ttSS*i&c»£ < !B6nTt'4. Mitf, JSSJCMlliJ. 
2*sS87. »a. »i8<ii-*<*4. »4 

*-f^ma. /u»*»*fc»©^rttia<H©3!rffi-c 

K«t coJ;i/'iBt*-(*an;S/:. 7 * H 

AK*w;uffl*fctt.yrD-feAh*-f/i'ffl4UT*a 1 s.ni. 
cn&ai.BrL.tt. ttfflr*© Biro -( 
* ift < » © tt Jin w « ffl a A< « * a r n -i . 

*»W©ta««5«. *R53©ira«i§flK«3*C. ifl**©'!* 

a <»4^«r. stft-HftWiw. ^K.ft^ia'/sfciiaE© 
**tt> *3fa©«ffi«s«-r4©c*#>!£itt«it*<is?jnSFn*. 

S "s>(C — ftWCtt. C©»tt, <tffl*^.4 4$ffi©*-( *©fi 

ffl**t4Ma«u, ?fl«.^ci, *©ai;is«j + ©«]©**)•. si 

»MffliS«*». *»J;a : tti1}SH44*S©8Si!m«jK:B!^r 4. 

»iftfflf.* --fe-A-x y-v y©ffl«tffliafis«!i© mjcass 
a jfe»Tr«t«*n 4 ffl»ia«*© »•&«.«;. JsasStoit. 



* i> tt ■en.^iix: 4tt#st-7i. 

CB) *J;^(C) *s-wr4. L*t,, -i»C**)-(D) 

f»afl!l«9 + C)l!j©i8JjD?PI«-tl!roT 4 C it>%ii)ft4. *© 
A -5 ttBSJnffltt. Ktili, Bf^lIDtBJJ'J. a**.«»T«iJ. HIE 
M. BtW«ffll. e35S«5*<ta'tB«aW©J: 9 >I l>©7><»4. 

jfc^offitatfbW'cu:. «iA.ur. tt*<bv v ^ ^©.t^asi 

o -y •>• >w) ?X*7 < K . f V ?■ * *• h 5 >. * 7 A V . * 
H ySfffl«5fK> T-^x^x'i'. SS<fc7n'*^v*y 

Wft f-< X*J«fc EJf «S <b /l"< ^©* •> /iVWX/l'V ^ K 

a*f«t tfwa* y ^ KS7)<ab4. y ^»:©mi 

S^RSCU:, f o i/iu'Jf- * y y«31i*i). f-fv 

* * f-n>v + * i) y»3EM. f <-^7 , f-^7 * ^n>) v*-* 
<i J., v J -tut?** i) vKt* v $ 0 to&zf 
£ Wit 'J v £ -f V r o K T A/a - n>*i A tf n . + 's n,7 

M©aEWfflA<a**H4. ffiy y#ft©iHfff* -< /k*to^L, 
fcMtt^Ctt. *©J; ^ * y yKEatt»I(i8-C«.ntfl!ft 

^,tj.4^8TS>4. 
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51 5 3. : U- J> ■> * ~ t JUX Co. /< 7" »J r > + - 9 'I —7 
=>VY. 1967) CC.V. Saalhear and R. Kennedy 

Snith : Letiot-IIIIaj Co. publishers. Cleveland. Ohio, 
1967) © 8ltSi*nfcK. 

v **Sfc<fcP ; 3rS««:-&«!>©«£iiif£ ! B5 i fiJV* 

^ u _ h # y ? _ « • U i cf 7 rt/ * a> 7 \> - Y m h SSHB 

2.387.501 ^ i 2,015,748 ^ : 2.655.479 9 ; 1.815.022- ^ : 
2.191.498 ; 2,666.746 # ; 2.721. 877 *H : 2.721.878 -» 
250.715 *C1M**<*4. C *X €> » ft C K« * *L * 

Mftfltt. *««fil*ft*£t**W«*fcttMtif**** c 
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7 a T. * - + - i ' -f * 7--' 3 ~* ''-•>» l97( 
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